In general it is a difficult if not impossible task to find a latin square orthogonal to a given latin square. Because of a practical problem it was required to find a frequency square orthogonal to a given latin square. We describe a computer approach which was successful in finding a (4,23) frequency square orthogonal to a given 10 x 10 latin square.
INTRODUCTION
In 1966 a Grapefruit Variety and, Rootstock experiment was planted at the Eorticultural Research Station, Dareton (in south western N.S.W.) to compare the effects of various rootstocks on grapefruit scions with particular regard to yield and quality under the fast growing conditions present at that locality.
The design used was a 101<10 latin square, with ~ach of the five rootstock by two variety combinations being present as a single tree plot in each row and column. The source of the particular design used is unknown, and the person who proposed its use remained anonymous. In May 1977, the horticultural research officer currently responsible for this experiment indicated he would like to superimpose some new treatments that should improve the quality of the fruit by making them stay longer on the trees. These new treatments were to be various rates of application of a hormone spray, and it was felt that any superimposed design should leave about 40% of the trees untreated by this growtb regulatory substance.
,
The problem was thus to find a frequency square (4,2 ) that was orthogonal to rows, columns and existing treatments in the latin square that had already been used for 11 years:- 
Federer [1] has recently written a most interesting paper indicating how
Hadamard matrices can be used to obtain (4t_l)2 mutually orthogonal F(4t12t,2t)-squares (a complete set).
'!HE METHOD AND RESULTS
A computer program was written to provide a sufficient search of possible frequency squares involving t treatments that are orthogonal to a given latin square. Each cell of the latin square has associated with it the following para- The frequency square orthogonal to the "de-randomized" lOXIO latin square was generated in two runs of the program. In the first run, each cell of the latin square that received a treatment coded F to J was assumed to have a new treatment number 99 (a dummy). The program then searched for a (2,1 3 ) frequency square to be superimposed on the cells containing latin square treatments coded A to E. 
